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OPV: Advantages

Main tool for global polio eradication

Confers mucosal (intestinal) immunity

Suitable for mass campaigns
Synchronous immunity
Outbreak responses

Door-to-door immunization campaigns
Easy to deliver
Even children can give OPV doses

Inexpensive



OPYV: Disadvantages

Poor immunogenicity in highest risk areas
Interference between Sabin strains in tOPV

Vaccine-associated paralytic poliomyelitis
(VAPP): 250-500 cases/yr worldwide

Essentially uniform risk anywhere OPV used
OPYV recipients: ~1 case/750,000 first OPV doses

Cases in unimmunized OPV contacts

Risk of VDPV emergence




VDPVs

Circulating VDPVs (cVDPVs)

Main risk factor: immunity gaps from low OPV coverage and
absence of natural immunity

Immunodeficiency-associated VDPVs (1IVDPVs)

Primary B-cell (Ab) immunodeficiencies

T-cell immunodeficiencies (e.g., HIV-1 infection) apparently
not a risk factor

1IVDPVs rare even among immunodeficients
Effective therapies needed

Ambiguous VDPVs (aVDPV5s)

Provisional assignment; VDPV source unknown
Environmental 1solates not linked to any patient

Isolates from patients with no known immunodeficiency
Single VDPYV 1solates (no known outbreak)




Shared Properties of VDPV Isolates

IVDPVs

cVDPVs

aVDPVs

Associated with polio in humans

Usually?

Yes

Someb

Neurovirulent in Tg-CD155 mice

Yese

Yes

Yes¢

Loss of key attenuating substitutions

Yes

Yes

Yes

Replicate at 39.5 C

Yes

Yes

Yes

Antigenic divergence from Sabin parent

Yes

Yesd

a Some iIVDPVs isolated from immunodeficient carriers

b Some aVDPVs from the environment or healthy carriers

¢ When tested

d Antigenic divergence may not occur with all type 2 VDPVs

Yesd




Distinguishing Properties of VDPYV Isolates

IVDPVs cVDPVs |aVDPVs

Sabin/HEV-C recombination No Usually? | Some

Sabin/Sabin recombination SomeP Some

Isolates have diverse mixed populations No Some

Person-to-person transmission Yes® Rarely
found¢

a |Includes all isolates from EGY, HAI-DOR, PHL, MAD, INO, MMR
outbreaks and most from NIE outbreak

b cVDPV from LAO

¢ Closely related lineages found in cases and contacts

d Possible transmission in high-risk community and orphanage settings




Circulating Vaccine-Derived Poliovirus
Outbreaks, 1988—-2007

Type 2
1988-93
Type 2 30 Cases
2006-07
72 Cases 7
%
Type 3
2005-06 - >

ﬁ 2 Cases

Type 2 Type 3

2001-02 | 2005 % d}?

5 Cases 1 Case
2005 |7 Contacts

3 Cases praprayy;
IDC
Lhe

C
c

SOURCE: WHO POLIO LABNET



Geographic, Genetic and Temporal

Distribution

Jul.

Ohot.

Jun.

o] Q

o) oottt

Sep.

OmQ0 Q0
] 00 B @

Mow.

Cec.

.I
) L
d
. e
1 ¢
’ I
- R L ,'_E. !
. g - 'E:.._ g t‘i'_::
L] * b | e U
N L kL A T o | P
L al -] b L =
% i - " H - 1
- d I:5 s L
N:'_‘_-_""-» -~ tal i T
aar T RN 4 I
= )
E ‘-‘- - . -
~*r Disirict capital

1140075

VDPY limeage 1
VDPY limeage 2
VDPY limeage 2
VDPY limeage 4
Wikd wirus

Compatiole case

Population Density, 2000
peErsons § sg km

[_] <500
[] soo-7m0
[ 7s0- 1000
I 1coo - 1500
I 1500 - 2000
Bl - 2000

CEMTERS FOR DISEASE
x:im TROL AND FREVENTION




Patient Characteristics:
Madura cVDPV Outbreak

Case patients, no. (%)

VDPV* WPV* Compatible™

(n=45) (n=8) (n=10)
Male 21/45 (47%) 5/8 (63%) 5/10 (50%)
Age 1n years, median (range) 2 (0.5-14) 2.5 (1-10) 4 (1-8)
Children <5 years 36/45 (80%) 6/8 (75%) 6/10 (60%)
Fever 42/44 (95%) 8/8 (100%) 10/10 (100%)
Asymmetry 21/45 (46%) 1/8 (13%) 2/9 (22%)
Residual paralysis 29/45 (64%) 4/5 (80%) 7/9 (78%)
OPV <3 doses 37/41(90%) 6/7 (86%) 7/8 (88%)
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Lineage 1

Lineage 2

Lineage 3

Lineages 4-7

MIEDE-20077 10278 MIE-HDS-ZAR-06-018 Zaria 205epDi Snt
MNIED7-200771031 1 MIE-KBS-YLW-07-002 Yauri 02May07 11nt

e NIE, NIG 05-07 PV2 cVDPV Outbreak - VP1 tree
I
N

£06-2007772010 NIE-HDS-ZAR-08-018 Zaria 2500t08 13
07711107 NIE-KTS-KKR-07-003 Kankara 25Jund7 13t created 9 Sept 2007
11073 NIE-KNS-GRZ-07-002 Gwarzo 214und7 1ént

2007710537 NIE-KTS-SFN-07-004 Safana 01Jun7 17nt
NIED7-2007708 133 MIE-KNS-GAK-07-006 Garka 01MaylT 21nt

-002 Doguwa 03MarD7 10nt
NIEQ7-2007707483 NIE-KNS-TRN-07-004 Tarauni 14F2007 150t
NIEDT-20077 11420 NIE-BAS- 05Jul07 15nt
MIEQ7-20077 12117 NIE-KNS-<KU-07-007 Kins 24nt

NIEO7-20077 10258 NIE-KNS-+HU-07-003 Kiru 22Mayd7 180t
W-07-001 Dug.Jwa O07Feb07 10nt
CT-2007705072 NIE-KDSHIGN-07.002 Sobe 22eb07 T4n:
7-2007710750 MIE-KDS-ANC-07-008 Kuban 16May07 12nt
NIED7-20077 10330 NIE-KDS-MGN-07.004 Saba 15MaydT Bnt
NIE07-2007707720 NIE-KNS-WOL-07-001 Wudil 21Feb07 13 nt
NIE08-2007 708285 MIE-KINS-GAK-05-00% Garka 27Jan07 185t
MIEDT-2007708818 NIE-KDS-MKR-07-001 Makarf: 02Mar07 an:
MIEDB-2007708848 NIE-+(NS-GNM-08-031 Garun mallam 21Dec05 &nt
MIEQT-20077 10508 N E-DS-ANC-07-008 Kulban 03Junc 16nt

MIEDT-20077 10625 NIE-KNS-MKK-

MIED7-2007 708858 NIE-KTS-ZMG-07-004 Zango 00AprD7 10nt
NIED7-2007708802 NIE-KNS-TWD-07-001 Tudun wada 25Apr07 11nt
MIEDG-20068747527 NIE-KNS-GWL-08-027 Gwale 03Aug08 Tnt
NI -2007711512 MIE-KDES-MGN-07-005 Soba 24May07 20nt
MIEQT-2007708180 NIE-KNS-RGG- 002 Rogo 16Mar07 12nt
MNIEDT-2007 707568 NI NS-RGG 001 Rogo 14Feb07 168nt
MNIEDT-2007711183 MIE-KNS-KBK-07-001 Kabo 28Jun07 18nt
-ZAK-07-002 Zaki B5Mar07T 13nt
MIEQT-2007 77! MNE-MDB-07-002 Madobi 21FebD7 1
NIEDE-2007704181 NIE-KMN5-BCH-08-015 Bichi 14Mowlg 11nt
MNIEDY-2007711023 KME-FEE-07-010 Fagge 15Jun07 15nt
Q\lr\ 07-001 Shanong 21Jull7 13nt
F-07-008 Ikara 07 May07 12nt
an07 11nt
“IS DTF-07-005 Dawskin tofa 01Apr07 12nt
1 MHIE S-BCH-07-001 Bichi 28Feb07 12nt
MIEDT-2007 708201 NIE-KTS-MLF-07-001 Malumfashi 08May07 18nt
MIEDE-2007705224 MIE-KNS-0kD-08-008 Dawakin kudu 22Decld 13nt
NIEDG-2007703332 NIE-KNS-KUR-08-028 Kura 110ct08 15nt
MIEQT-20077 11550 NIE-KBS-JEG-07-002 Jega 02Jul07 28nt
MIEDT-2007 708048 NIE-KDE-HKY-07-002 Kudan 02Mard7 15n:
MIEDT-2007708750 NIE-XNS-RMG-07-001 Rimin gade 08Apr0T 1
MIEDS-Z006747078 NIE JE-WRA-06-003 Warawa 18Jul05 13nt
MIEDT-2007711131 NIE-KTS-DMS-07-004 Dan-musa 28Jund7 17nt
MIEQS-2007703322 NIE-KNS-GWL-08-034 Gwale 145ep0d 11nt
E07-20077 10228 NIE-KTS-CRC-07-002 Charanchi 19May07 17nt
MNIEQT-Z0077020%0 JIS-BNW-07-002 Bimiwa 28~0r07 200t
MNIEQE-20057468654 MIE-KNS-GZW-08-020 Gezawa 18Jun0f 10nt
MIEDE-2008748603 NIE-KNS-GZW-06-021 Gezawa 20Jun0d Ont
MIEDE-2006746554 NIE-KMS-GZW- I:IG—CI16 Gezawa 07Jun0d Tnt
|E0E-20067 12580 NIE-JIS-FYW-05-002 Kivawa 19MayDE6 Gnt
MIEDS-2007 703548 MIE- NS-DAL -053 Dala 185ep0a 11nt
MIEDS-2007703282 NIE-KMNE-4JG-05-002 Ajingi 162ep08 10nt
MIEDG-2008748676 NIE KNS—WDL—OG—GE2 Wudll 21Junl]& 11nt
2007703383 MIE-KMS-KBT-06-025 Kumbotso 080ct0 18nt
MIEDS- 4CII:IT'EI4QED HIE KME-BMK-06-011 Bunkure 28Mov0d 12nt
MNIEDT-2007708068 MIE-ZAS-TSF-07-005 Tsafe 12Mar07 14nt
MIED5-20067 13885 NIE-JIS-DUT-08-005 Dutse 31May08 Tnt
IEDS-20067485883 MIE-JIS-JHN-08-003 Jahun 05JulDd Snt
MIEDE-200674 7060 NIE-KNS-HBY-05-018 Kibiya 13Julld Tnt
MIEDT-20077 11850 NIE-SAS-GAM-07-002 Gamawa 12Juld7 15nt (incl. 3ndel)
MIEDS-2007 703412 NIE-KNS-MSR-06-051 Nassarawa 270ct06 Snt
MIEDT-2007711208 MIE-KNE-OTF-07-007 Dawsakin tofa 02Jull7 15m
MIEDE-2007 70548 MIE-KNS-FGE-0G-017 Fa “0DE¢:E6 12nt
MIEDS-200770:3774 NIE-KNS-FGE-08-013 Fagge Jov08 11nt
MIEQT-2007 708717 MIE-BAS-TSG-07-002 Has-gadau 280arl7 8mt
NIEDB -20077034 14 NIE-KNS-KBK-06-010 Kabo 260ct08 12nt
HIGOE—ZEOT?hDO‘ MIG-DIF-RAI-05-108 Maine-soroa 05JunD8 23nt
MIEDS-2007702288 MIE-BAS-TSG-05-008 ltas-gadau 05Jull5 1
MIEDS-2008746563 NIE«JIS—GHM 06-010 Gwaram 08Jun08 17nt
MIEDS-2006746541 MIE-KMS-GZW-06-015 Gezawa 06.Jun0d 20nt
NIEDE-2007704130 MIE- KBB-BES—EI&-EID‘I FKoko besse 14.JanDE Ent
7-20077 10450 MNIE-JIS-KGM-07-004 Haugama 28May07 1'3nt
‘IIECI’ 2007707844 NIE-BOS-DAM-07-007 Damboa 0<4MarD7 1
MNIEDE-2007702372 NIE-BOS-MAG-06-016 Maiduguri 23Aug0s ont
MNIED7-20077 10034 NIE-BOS-DAM-07-008 Damboa 15Mayl7 21nt
MIG08-20077 12008 MIG-DIF-DIF-08-167 Diffa 130ctD8 11nt
MIEDE-2006746087 MIE-BOS-MAG-06-008 Maiduguri 05JulD8 Brt

NIEDS-Z00E7 45628 NIE-JIS-YKS-08-008 Yankwashi 15JunD Snt

MNIEDE-2007702402 MIE-KTS-BRE-08-003 Baure 170c:08 11nt
MIEDE-2008712935 NIE-BOS-KDG-08-005 Konduga 21May06 &nt
MIEDS-2006745814 NIE-BOS-MAG-05-002 MaldLﬂun 15JunD& Ent
MNIED7-2007702080 MIE-505-GA0-07-002 Gada 28Feb07 13nt
MIEDS-2007704363 NIE-JIS-GRK-08-D03 Garki 17JulDE 15nt
MIEDS-Z0077 04138 NIE-ZAS-HRN-08-005 Kaura-namoda 30MarlS Snt
NIEDS-2007704074 NIE-S05-LLA-05-005 lllela 050ctDS Tnt
MIEDE-2007703780 MIE-BAS-ZAK-06-003 Zaki 07MNovDE 11nt

L— Sabin2

—_—
0.005

NIED7-20077 12058 NIE-NIS-MSG-07-008 Wushishi Snt Tree colored by date of onset, red=2007, blue=2006 & black=2005
NIE0S-2007703683 NIE-LAS-MUS-05.005 Mushin 22JulS 6nt - To be assigned a lineage the number of nt. In VP1 must be >= 10
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Sabin 2 cVDPV geographic distribution of cases by lineage, Nigeria & Niger
2005 to present (84* cVDPV cases in 10 states / 60 LGAs)

* Also shown are 7 Sabin 2 with 5-9 nt. changes in vp1, and 6 divergent Sabin 2 - Wild mixtures.

Benin

O

Chad

g

0 125 250 500

|

[ I I <(lometers =

Sabin 2 cVDPV lineages
color codes:

lineage
lineage
lineage
lineage
lineage
lineage
lineage 7

O bk WwWN

Q000000

Sabin 2 (5-9 nt. changes in vp1)
no indication of circulation

O
Wild virus serotype for mixtures:

QO serotype 1
O serotype 3

1 dot = 1 case Eonmm AND PREVENTION
Dots drawn at random within LGA

created: 13 September 2007




Myanmar: Geographic Distribution of PV1 Wild and PV1 ¢cVDPV in 2006 and 2007
created 13 Sept. 2007

Bhutan

India Type1 cVDPV Tree Complete VP1 Nucleotide (906nt)
11Sep2007

MMRO7-2007711154 MMR03-05-07-002 11June07(0SD)
Bangladesh I
R MMRO07-2007712305 MMRO71607001 (New Isolate)

MMRO07-2007710486 MMR12-34-07-001 02May07(0OSD)

, A
A Sabin1

Myanmar (Burma)
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cVDPV “Lessons”

cVDPVs can become endemic (Egypt, ~1983—93)

cVDPVs of same serotype can repeatedly emerge
(Madagascar, 2001—-02; 2005)

cVDPVs can emerge 1n 1solated communities with low

rates of vaccine coverage (Guizhou, CHN, 2004;
Madura, INO, 2005—06; [Minnesota, USA, 2005])

cVDPVs and wild polioviruses of the same serotype can
co-circulate (Madura, INO, 2005—06)

Multiple cVDPV lineages can independently emerge
and co-circulate (Nigeria, 2005—07)

Vaccine/HEV-C recombination not required for VDPV
circulation (Guizhou, CHN, 2004; [Minnesota, USA,
2005])

Traditional reservoir areas warrant special concern




Primary Immunodeficiency-Associated
Vaccine-Derived Poliovirus
Isolates, 1962-2007
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Incomplete Data: longterm excretors
(IVDPVs: 1° immunodeficiency-associated VDPVs)

39 iIVDPVs (> 6 mos Immunodeficiencies linked to
excretion) prolonged poliovirus excretion

Ocvid

B agamma

M ab deficient
O scid

® hypogamma
B ICF

B MHC-Il def
OXLA

B unknown

3 known to excrete >5 years.
Type 2 > Type 1> Type 3

From:
~ High-income countries (2

- Middle-income countries (15




Ambiguous Vaccine-Derived Poliovirus
|solates, 1983-2007

SOURCE: WHO POLIO LABNET
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Minnesota/lUSA PV1/VDPVs: Estimated Timeline of Infections

Family C 14y 070ct05
Family D 2y 060ct05

Sabin 1 v A Family D 14y 060ct05
7 .
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Global Surveillance for VDPVs
WHO Global LabNet approach (since 2000)

Molecular characterization
PCR, real-time PCR, PCR-RFLP, or microarrays

Antigenic characterization
ITD-ELISA or neutralizing MAb

Discordant isolates =2 VP1 sequencing

From >20,000 vaccine-related isolates (1999--)
10 independent cVDPVs (from the 10 recent outbreaks)
29 independent iVDPVs
18 independent aVDPVs

0) . - . 2~
VDPVs <1% of all vaccine-related isolates "”5}"%’2
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Routine OPV3 Coverage
UNICEF/WHO Estimates, 2005

@ =>80%
O 51-79%
@ <50%
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SOURCE: UNICEF/WHO, 2006 Global Summary



Summary

OPV benefits currently outweigh risks i high-risk areas
Risk profiles change with epidemiologic conditions
VDPVs currently are rare

High vaccine coverage prevents cVDPV emergence and
spread

1IVDPVs are sporadic

New sensitive screening/detection methods in development
Effective therapies needed (new antivirals)

Type 2 VDPVs are most frequent
aVDPVs are probably uncategorized iVDPVs/cVDPVs

VDPYV risks are a critical component of endgame

Routine vaccine coverage remains low 1n key countries .
IDC




